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Abstract of JP2004014810 
PROBLEM TO BE SOLVED: To provide an 
inexpensive group ill nitride-based 
semiconductor light emitting element in which 
V<SB>f</SB>and V<SB>th</SB>are lowered 
sufficiently by employing a novel and easy-to- 
form p-type semiconductor having a 
sufficiently low resistance in an upper barrier 
layer. 

SOLUTION: The group ill nitride-based 
semiconductor light emitting element has a 
light emitting part of pn junction double 
heterostructure obtained by forming a lower 
barrier layer 104 of n-type group III nitride- 
based semiconductor, a light emitting layer 
105 of Hi nitride semiconductor, and a p-type 
upper barrier layer 106 sequentially on a 
crystal substrate 101 . The upper barrier layer 
is composed of a p-type boron phosphide 
(BP)-based semiconductor, especially an 
amorphous boron phosphide-based 
semiconductor. 
COPYRIGHT: (C)2004,JPO 
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[ SB >K Jfl 1 3 

jsatfeis*. a«a*a±c«»:»^ * ti*. n»©i i iM«¥«##^n» 
» s ji * i i i»xfttt**ft»**z****P»®±s j »****'** , **"* l * pn 

fltttgflff. * (B) (P) ^tasKx'f'nTStPiQ'nit *(BP) 

Rjpf #»tj«3CUt««^t7 I I IfcSft********- 
C M >K 2 1 

± » « 1 * . *H»t**ci5ii]U7U*u7>K-7- (unctoPe) q P » fl> y > 
ft ****#»«5«lC^t»a^t-III**lCtBtt®I I IKS ft 

C IS >K 3 1 

t* 2 IC IE IB <9 I I iSlSftWfg**^"- 
[ §5 5K Jl 4 ] „ _ 

± 8P Pt S E # . P » <P "J > ft C^tRlSVt Z«*«3CiE«<i) I I IKS 

± V li £ if ± C . P © y > ft *»^5^-5y ^^1- 

7l)3C^t»«>£t?a5K*l7l54®firtL#13lCtEtt©I I I S ft ?&> ¥ « & ^ * • 

as 5 .ctEtto i i iant»*iff«^. 

C SI * Jl 7 ] 

[ if >K ^ 8 ] ^ j. 

8 A S ± l= . ni9I I i&Sft^^fttf^S^TffiPtSJI*! I I &S ft © * « # 

wtmaitj i i isnt»¥9*«**^9Sffi«sc^iiT. ±8PPtig/i# 

vd) * c * y . s^it^sst 1 ooo~i 2ootn, v/i i i it * t i 501 
IHT , Biii«it*i«ncn»in? i i i fexfta*******®* 

[ H 3fc Jl 9] ^ _ . c ft . _ 

± » » « » a* . ^ a k <d p » ® y > ft ****#»«j*y. v/i i ift*t5o*i 
^bT»±aj»8tJit»i5K-ri^^tiit«^r?»*»8ciEtt<5i i istftttfis 

% * % =5- e & it 15 a . 

[ H >)OS 1 0 ] 

± p y > ft *»ii*7c>:t»«[>:riti**9csEtt®i i isi 

ftS&¥39#Sg3fe*3-<?)Si&£3£. 

[ 35 1 1 3 * „ L e * 

± SP Pt S ® ± c . # S K © P Wt Q) 'J > ft *?R¥*tt#»iS3*-5v7D>77l-»^ 
MOCVDSC^JV/l I I)t*t50*lVU7»J«t7CVt»«>!t? II** 

871 ii o©«fl.»iJJiciett<3>i i i&gft^* 3 !*^***©^^ 5 *- 

[ % Bfl <?) b¥ SB « aft W 1 
[ 0 0 0 1 ] 

[*«<5lt]fi«»S] * ^ ™ 
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[ 0 0 0 2 1 
C « * © & #J 1 

- K (led) is. sfttr y f /* (golN) mo \ i iass 

5E*aJ©«»CfflUT*JKrtl7U?. I I I2£S<bW¥*S#t*. -JS5CAI a Go- g I 
n,- a - e N 1 - 6 V 6 ( 0 £ a £ 1 . 0 ^ 1 . 0 < a + e ^ 1 . 0 ^ 6 < 1 . IE 
^VttSfc (N) W*®*V»5c*t**) 7-*7 4l2. ¥$#7Sft*3-©5S*8P©4SJ*: 

HtD (Doufc I e Hetero = DH) «**a*t?<9tft->Br , i-?*>3. * 

* fip * I* , Pi ft C 7 7 y K ) lYlftinSt'. ¥$#?§tt**<3>f§*tffl7«BMtiL 

7* I . 
C 0 0 0 3 ] 

I I lMft»**#t**»Cfflll*LED.C»i7. P nS^SDHS^f i 
4 yy"-? L ( G o. x In, - x N : 0 < X ^ 1 ) ffJOVn (In) tSt' I I I » 

« <t *J* * *i t u z . 5e**t*x,-?TaPtt«0c*JfiiU7Kit'iti 

7 11? ±»»8ltt. P»5Ht7H5:n • 1f x )^U (A I x Gcl, _ x N : 0 ^ X 
^ 1 ) «j *0fTti7 n I . t c*« v u 7 * 7 7 * 7>tf&W;m U 14 41 I fett . nff? 

. P ff*© - $ v V Vfi»Ki 7 417 . L E D » mm 7 XI 7 I) Z . 
[ 0 0 0 4 ] 

[SgBH#||i;*U£?*7ZIIgI] 

u # u s # ^ . p»©±8P»«Scffli) l 5tL7 pmtJi^i'Ji* • ar y 7 u (a i x 
Gol, - x N : 0<X^1) l*«»ttSt*BUfeto. I I ias<b%¥^fff§3t*^ic;p) 
o7. LED9I^1S (RfS, V f ) t 16 < 7 I . *ui*l/-1P* , 4*-l s C L D ) 

© us (mm. v t il ) t6S(Tt±?c)i«fBiv«T7ii*.. s . p ± bp Pt ft 

*tt»t*«c*i0(c(,oPin9') U7§2¥$ftStSi*§J5J?«7t±*i*c, EC, M 
[ 0 0 0 5 ] 

^©jfe.dft, Vf tVt i »J»fiUl I IffilS^bi»¥^ft5g**^t551ilCtt*7Zfe(y) 

. ft Jt * C «< M o « * C »tf 7* * 3 P ■ * 56 83 

I*, I I l«Xft»*»fft7e3t»CfflU*.¥*ft96** : 3-caJU7. &*©Pff*©±8P 

iticiiKii? PwntJ.j^z 1 )^ ■ary^attfr'jc. fiffi#**cfc<fi-> 

[ 0 0 0 6 ] 

[!SBItJS;*TZ;fe4ft<?>¥®] 

(1) tttta**±cl*»ttitmifc. ni^JI I iSXtt***** 1 ** 
Z T 8P Pt M Jf * I I I » S ft » ¥ W ft # * * * * * S * P » <*> ± ® * « * * # * * a * * 
3Pn'«dEy7 , ^rD*ft<?>3e*fiJ*t«l*.feI I iasXttW^fcftfcJfcfc^CfcU 
7. ± SP PS ft J§ # . * (B) ^ y > (P) * t ^J* x £ >: U 7 3 <t' P ff* © 'J > lb * ( 

bp) *¥*#»mszc*t»«**z i i i«is^%*^ft7t*^^-. 

(2) ±8PPtgJl#. ^*6%)t4X5glc5iaiU7tiftl)7>h--7- (unoLoPe) © P P 

®y>it %%¥m&tt*#j?Y*n®iYT-&±m (i ) ciEtt© i i i mm it 
toft***. 

( 3 ) ± 8P PS it S # . ft M, H G> P Wt <0 V > it «S¥9ft#i552cnWSVtZllE 
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(i) tfett (?) cE«9i i iant»**i*. 

(4) ±fiP Pf PKJUXt fca^ttZCVtfUSfc^Z-tSE (3) C 8E © I 

(5) ± sp Pi ft /s ± c . ?Wf<Dvy\t «i«H5H-svn^nStf« 

tfi}ti-zi»Zq*tft«*r*-tfc ( 1 ) 75 1 (4) 1 ftclEtt© I I ' SUt 

**3±tE (5) iciett®iiiats<t 

(7) ±12 (1) 75 1 (6) <D«*L»1»CtE«<PI I I»Xft»¥*ft**»*«*L 
E ( 8 ) tt4**±c, ni<9l I iMftt^lft^'JSJTSiill^ I I «3nt» 

MOCVD) fcCfc . assays t 1 0 0 0 ~1 200'C*bV/I I I Jfc*t 1 5 

0*1U7, »Hmit»KtKn*lVt? I I I»X ft 

<9 S ii £ 5£ . „ _ . _ 

(?) ± Pi §t 1 ^1^9 p ¥*<*> v y ft * * v . V/I I lJt*t5 

0*»n7ttl»»8St»I«t7CVt*«n3±S2 (8) CEI<P I I I^S^b 

(1 o) ± su Pi ft 1 # > Pi<9'J>ft $#>4S3c>:-£;ff£&*t3±5e (8) s £ r* ( 

9) IC 15 ® © I I I2k« ft 

(1 1 ) ± ff » « « ± c . #ll9Pi9'J>lt isflff^s^-s^^? 
n it, MocvDic^'iv/i i ut*t5o*in7»«rzc)!t»«n 

3 ± §£ (8) 751 (1 0) <5fl*lJMJ»ClB«0I I i&gM¥£#?6**3-®&££ 

a . 

-? 3 . 
[ 0 0 0 7 ] 
[ % Bfl 0 S <£> Pi ] 

***HIII«I)«»»IH7. ±ffl5PiHlt> * (B) V 'J > (p) ^tssxt^ 
nit'B.Al.Gd, ln,-«- B -rPi-«AS« (0<otS i . o^e<i 
0 ^ r < 1 o<a + )S + y<i> o^6<i ) fB,, A I s Go., I n 1 - a - s - 
P, 5 N 6 (0<a£1. 0^<1, 0<r<1> o'<a + 0 + r^1. 0^6< 

I*. =*tt jkbci.) ^Hift'n (PCI,)»tIffU3ADiry». 

7> (B^HeJiSM^O (PH,)ltI»UUO"7^ ( k V <L t> i <L 

e) 3*. 'Jlf* * ( (C 2 H 5 ) 3 B) ltS^t?*(StIMl(M 

ocvd) asoaffltfMScttvftfflj**-***. cft^^&iC'i*'; y >ft $m 

¥$#/itft*il*:«?tt3 ICPf U . I I & £ I* PS <l£ * *& 323 V U T« < I V2>? 
*OSinCel,oPin»)*-fl.K. Pffi^JXt t«*»#l*»U]. * *. . ^ * 

> a a ¥ s c « . p»^«»taAU7t»«ft?. « * « * y >Mb 

3S##y><b *(bp)?b:. T7*yn(M>) *n * * ottdtt* '>* u 

2 SS ( Z n ) ♦^y!/ 1 )/* (Be) #P»**6»*L.Tit*"3. 

p [ B±isPiLltSty>-lb |*¥Htl9*f'J7 (ZJL) 513 £ t* * R , 5X1 0 1 
7 cm" 3 «. ± ? 5 X 1 0 1 9 cm" 3 JHT<5EII»1 V t ? <5»»If • 5X1 0 
1 cm" 3 **fl>ftl)I»LJi«<!>y>ft *^¥^ftl^^fS- V f «lll*Vt k 

r 3 p»^«»fl>*iii«t*«r*LajE«.»Rtt»«iri. bp . fi&«t*«3«i«oc 
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ttthJ . U # U > 5X1 0' 1 ? cm" 3 ta^3HLiSt»2fe4Di:aiJCP*5F«» 
ft I P»±ffR«*JSUB:P*SJf-5v 9 □ 7 * 9 hit t 2 feiD ® #»» V I* fl? V 

mi. * * y 7»«ttant©*-A» (hol i i ) »»am*c * v is?* 8 3 . 

C O O O 9 1 

unoLoPe) H, ±ie©»^s:EftMtg©fetem©Pff*¥$#§t*i3C*#-?? : 3 

. «£ot. «t*©i i i *«<b»*»#«»ftvtt«.*i/. »Ai7 ft*, p 
ttc«ttft*ttZfett<&»«Ji»<p*i*tf**?*3. c © * d» y 7 ft * is . p ff* ± 

gl»8It«flC«JKt?C»Sd«a»VS7. 7 7 F - 7* © P B y 7 ft * E t #J *. 10 

i* . A*K7*Kfc*MocvDftcift3ft«j*«*s?»sfc*3ci*. ss a s « © s 

t » 1 0 0 0 ~ 1 20 OtVtI9tfiltI. 1 Z O'OttiBtZBia. B, s P z ^ 
© # 1 # © 'J 7 ft * ( J . Am. Ce^oiiriic Soc . 47 (1) ( 1 964) 
. 4 4 ~ 4 6 H # BO fflimT tlM < &1 &Vi*9G-*9iJ . h'Jlf A * ( ( C 2 H 

5 ) 3 B) UZ7<> ( P H 3 ) VtI«^t?MOCVD¥Sc5)-57tt. M *1 J* « 
q i i i&x*<2>ffttttlBZ ( £ At I* . W^»U/*?«ft?ftI . ) C^t 3 VS 

7t*©Jiff#*ai (<£titi*> «^»t;u/*?*tft^. ) <DJt*. ufttn/i i i 
&m ( = ph 3 / ( c z h 5 ) 3 Bftmstm) t m 1 5o*i(5ftJt*cfi«tn. p 

ft <9 y 7 -lb . *it5eSl7»J«?? 3. *3EW<?)SlZ<?>K«P*®»«l>£bT. IS 1 
0B0tC»ll7. PH, / (C z H 5 ) 3 B 1 20H7, MOCVD?, 20 

KCJ: y »fl?U *7 7 F -7? P »0 'J 7 ft * S # >i . P » <D ± 8P » « E t *J* * 3 0J 

t * ir ft 3 . 

[0010] 

*fgBfl©533©Slfc ^ a K (oLmorPkous) © y 7 ft m ¥ *g # l # 

ijp»±aj»««t«flft?^fiujt,f*. # a n <?> y > ft * • # y (b„ Ga r p : 

0 < a ^ 1 , 0 < r < 1 . a + r = 1 ) , SE I ) IS S ft y 7 ft & (BP, - s N 6 = 0 ^ 

6 < i ) m <d & & » ^ v j it & & m ft * & & t 2 . * a « © y 7 ft * 
m<?>¥ffl*feic»cttft7i)3*.4J). ^itf fflvt z pr#±S5PtMltmfiX:t3icJa)«t 

# * 3 . ?Ja**II<l>P»±ff»«S±CIS. *«ttC#ft7«Cfi»ttftflt©PJB*- 

§y ^iffitl^aifi?- CUt^Wf ^iS©P»')>^t * S IS 30 

. ±lE©MOCVD¥K-?fS. V / I I lit* (=PH 3 / CC z H 5 ) 3 B tt&ft*) 

t»5 0*»<pfcJt*E:fi3erzc*"*»fl?-*?3. v / i i i Jt * tt . sti^^t 
3 sj?* ss*t-? ®att<s> *aaft©fBScH3^aH*<?>*n©^ 3 FfflfttR±r3fe 

to . St?tO. ZJH±V#-3©*«*l/U. «3-ttnttftSSl)l*XttlBI«rfttjp.lfli*-ft 
is . a K ~? i?) 3 # 2 # ¥U SU "? 3= 3 . 
[001 1 ] 

p»±ai»«s±c. icanuLi8uP» J F*ftiti-5vi/j>>nin7 . 

84 it ft W . Vf Si I) IS V t l <5fiJ(Ctt»t*t3 P - 5 y 7 Ittt t 3 Citt 
"? 3= 3 . ±15©ta<« 'J 7 ft & ICifcoTtS. *tffl©«lSt9EttflCttacP 

»©«tt8t**»«-?*3. it^7, «e* <?> i i ias<t»¥*#«»i:«ifb7. pi 40 
(o y 7 ft s t«ar Knttiu. v f in 

0LEDC5io7. tf-3Sy7=]y?7l~filS±ai|5i «*!HC«*tUU 
UfS*if«fl>y>ft 3 U U. U7ft 

<\<DP»#-$y?«ttJS. « i W , £ • 52 IS ( A u En) £ ^ U 'J O U (A 

u • Be) ^$#>5r^?H. *%Bfl©«g4©^]6gff?M©-'l5 l J^UT, 7>F-??P 
ft <0 'J 7 ft *»>4S3±fiHPtSSlC«-&7-ttT. 7>F-??P»<fJ>lt * # H S 
3tf-5v737*7l*Jitait3JIdt*if«Jft3. ^-§vn>5nltt, Z JL 
m m t ® 5 X 1 0' 8 cm - 3 -5X1 0 1 ? cm" 3 **3fcttflt®y7ft 
#jf»»j*SKr3®»iS*U<. *iiSB6l 0 0nm*i~8l OOOnmUJO 50 
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[001 2 3 

* Z * . ^-5v5=i>^?KS±ICiait' T*l ^Pf^-5v7lffi^S (Pa. 

ct) «ttN©att"»c»it7««ttff*» p p»±a i »**^'in*^^®t ff * ,7?!7 " ft 

. m X I* . h'JXfJU * ( (C 2 H 5 ) 3 B ) V * Z 7 < > ( P H 3 ) * t if ^ * ? 3 
MOCVD^KT-afflJfcfitttllCt*. V/I I lit* ( = P H 3 / ( C z H 5 ) a B 
» it * ) t 0 . Z*±?5 0*TVt7©tf*t3. SiJtLfe'J^^ lS9«S»«tt 

. -»tt«x»iawft**.B:* : 5-iiiai'r»*-©isa»wa»»«iJD?c^»f?* ! 

[001 3 ] 

[ x m m 3 

( 55 1 * i* flu ) 

*am « 7 p»±ff***t*Jtfe«*«*#t Wffl u t, i i i sar 

ft»*»#*** , 'f*-l ! (LED) **SJf* I »6 tfflc u 7 . *?gBH<i> ntt 
C Sft W r ? . B1 C*i1*»flClUED1A<PTBiaBtlFr. * . El 1 C 3* 
U tt » X - X ' CSB-jfeLED 1 A®»II«3ltHZC*3ftC^t 
[00 1 4 3 

LED 1 Aii<i)iI«iH$1 B tt . 'J y (P) F-??n«?) (1 1 1) IB t * * 3 8 

1 jgsa&t a^ftffii o 1 mint, s issa^s«i o 1 ±ci*. tz'on 

Si^ftKO-fiMfiMl 0 fcMiSfijM 1 0 Z I* , h 'Jlfl^ * ( (c 

z H 5 ) 3 B) * X 7 < > (PH 3 ) tI«^U 7 3 5 0 t-?SH^Ittt^. £»« 
fill 0 Z^afiJKS'JCRitUHj / (C z H 5 ) 3 B«»tt*B»40C»tbfe 

(TEM) t?JfflUfeffl3E#»5. teMffiM 1 0 £ <?> M Jf I* » 

2 onmzifi^nfe. w^ttraWA ^ — >ci*iawaiiSi (spot) uitif. a □ - 

(U I o) ?Jiofe. 
[00153 

»! C . PH 3 t 9 1' 2K * (H z ) ft » + ? 8 iSSSIISl 0 1 t V 5 0tC^Sl7. 
fiflgfliM 1 0 zlclift© 1 ) ><b i&SSJSCM 1 0 3 tiitfe. iSM 

CM 1 03tt, CM 1 0 Z * H U < . (C 2 H 5 ) 3 B/PH S / H' e * * ff M O 

CVD*KC#i«JftfflJ«*?-ttfc. ft 3BII ffi M 1 03tSt7>F-??ni<5 l )>lt 
HlfP+f 'JJlIttBl XI 0 1 8 cm" 3 7 & ') . if R»1 OOnmHfc. 
[00163 

ft MliS CM 1 0 3 ± C tt . h'J^f^'Jn ( (CH S ) 3 Go.) / 7 > t Z 7 CNH 

3 ) / £ * ( N z ) ISEMOCVDIScft'J, 1 0 5 0 t?S^ (8 i) K - 7* 7 n 
JF* © £ ft # U ^ U (GolN) #HS3TfiPPtlt§1 04tSllfe. T ff Pi « M 1 04© 

'J7iStt»3Xl 0 1 8 cm" 3 7 ;?> <; , M S I* & 1 Oflnmnt. T » » « M 
1 0 4 ± IC I* > ( C H 3 ) sGd/MJ^f^O'/n ( (CHj) 3 In) / N H 3 
/ N z SSffMOCYDffiCt'J, 8 5 0 C?8 i F -??nl«)f 'J H ■ O 
5/"5Z*«* (Gclo . ? 0 I n 0 . , ,N)^«?**l105t»6n7fiDfe. 
5!*S1 0 55)11198)5 0 nmzlt. 
[00173 

3J C 1 0!5CC»II7. ± IE <9 (Cz H 5 ) 3 B/PH 3 /HjS^ffMOCVDfS 
CftV , P»l»»ei1 0 6t5t7>F-??Pi<i) l J>lt *it - * M 1 0 5 
C«d7 ItTftvt jfe. P H 3 / (Cz H 5 ) 3 Btt»Jt*tt® 1 6 ICSfcUfc. E3CP 
W ± ff » » M 1 0 6t8tD>tt *M<PX*OWB»twt. B8CU. * * 1 0 1 <«> 
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o7?fis?Jin?Jsnfe. ± su Pt n s i oe^tt ^iiitszxi o 1 ' cm 

' 3 -? ft M . 1 0 0 nm V U^. pff2±8PPtifSl0 6©£ltt&E*}£S?-*i 

n m ? <P> -5 . niTlfiSH 04. n ff* ?g ft S 1 05. £^Pff*±8PPtMl1 06© 
ft g « £ # >i P n»615"7 ;i^xD&J&©feftfiPt4tJ*'U'*L. 
[0018] 

6 j§ m & # 1 B<5^itst, ^attop»±BP»«»i os^t^icu. rasi 0 6 

ICJSMtUB'Jt& SSfB ( A u • Z n ) ^tiU ZA u • Xn/Zvir* (Ni ) / A 
ufl)8lIi*ftOPiB*-5 v 9*fi1 0 7 1 15 it . & It ffl <£> £ & (Pa-oL) W & t 
*fc3P»*«10 7l*. « « t » 1 20umUZRlOiffinfe. * . nl8 i 
li tt A ft ft 1 0 1<Z>8H©B&£ffllCt£. 7)1/51^ (A I) 9n»^-$y7il1 0 
8tiiU7LED 1 Atlffibfe. 
[0019] 

P»*-$v 9lfi1 0 7 ^ n F# <f - 5 v 7lffi1 0 8 t M Til S l?l C 2 0 ^ U 7 > ^ 

7 ( m A ) OBffiataai;?. LED 1 Atfg^ttfe. Smi.*.**!***?**"? 
ft . i t<9 t t , «il5tt^)4 4 0 nmT-Jn^. ± » tt « Ji 1 0 8 t^iHQ'J >ft & S 

amtssufcfctt. ft % B i o 5ics>f <>7 ( a a ) 8*<?>«ti«]JEac<fcZft8 ( c 

i; ? *l £ . -««««*3«t?JfflUTi!l3£rtl?fy7 k (ok i P) ttS£-?©B£l*6SS 
•J 3 > r* =7 (rnccL) V « 'J , ftfcitail^LEDIAafitttrtlfc.-tfc. ± SP Pt ii § . 

1 o 6 t » m, » © p » v y it ts^auifefew. n K ft * « 1 o 5 
iit :s P : ffl>:riPnJf©S5t«5X'-?? : fe. m 15 m m m c v f : (a u « a a « a 

t 2 o mAx bfei^) t&3. 2vn, & ^ i°i ^ e (v r :fluasitnati 0U 

A©«e) t5VJHJ:niil»S8a»ttt*t? I I lS»ft»¥*ft*LED»ll 

[00 20] 

( % 2 x as #J ) 

*»2*M0!|-ytt. ^ S K O 'J > it * # «i « Z Pi<t-Syn>n hitl^^l 
S«ft#tffll)T. I I ia8ft»*f#LEDtH8tI»6tfflCU7. *fg0B©H 

4 3> L E D "? . 0 1 fiOBZCWLfeLE D V B-« l*lt C") H7BB-«S*t « 

b 7Jl 2 . 

[ 0 0 2 1 ] 

liB<5« 1 X««IVHttCU7. niS i S! S3 1. ft ft 1 0 1 ± IC ft » » if * 1 0 2. Si & 

8 C Jl 1 03. n » T W tt « * 1 04. n ff* fS ft S 1 05. £^PB±a3PtS®1 0 8 t 
»B?Lfc.*»2*tt0!|-?tt. 7HCP»±aPR«*10 6±C#ftK<2>y><t * # «J 

su-Syn>Jnii o 9 t » it *. . *-5vn>nhii o ?tst7> 

(j _ -p. p ft q) y y \t % g I* . 1 0 0 0 t7 ( C z H 5 > 3 B/PH 3 / H 2 & $ J± M 
OCVDfSlCt'i - PH 3 / ( C z H 5 ) 3 B * » it * t » 1 0 IC l£ 5& U T §& it *■ . * 
-Sy 7D>5 nil 0 9©*-r'J7 5l!£l*®1X1 0 1 9 cm 3 -? & . if »* & 
1 50nmn^. 
[ 0 0 2 2 ] 

2 B<i)$itSt. ^SH<?Pf^-5yn>nhi1 O90 + *fi3lCI* 
. 1S111 0 ? cSMtZIJt Au • ZnfiilHUu •Zn/Nt/Au<!)3Sil 

«a<5P»*-^v ?iffii o 7 tfiitfe. ssffl^^ititihiPiiffii 071* 

. 1 41 1 m 1 3 0um^t?RI®iffi^ bfe. i^niS 0 1QREIC 

tt . A I (5n«?f-5y?li1 0 8tiesufe. 
[ 0 0 2 3 ] 

P»J-Sy7itt1 0 7Vnff*tf-$y?^*i1 0 8 tM7. LED 2 A IC J 1 ! 2j 6) C 
2OmA0»fF«»tffl»U-Z**?-ttfe. S^tlfeJB*!*****?*)';. ^ © f )B » 
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±S5Ptssi o 6 £ ft E 1 05\zxyr<yr c a tt ) 

# t * n ? ft . -««««»3itfJ«t7iit^ftjyv?ai?(9i«tt?m&<t^ 

g t) , 6,fS#,&S<i>LED2A#}g#?ft;fe. Sffe. ±aiB'SSl 0 6±CSlltf 'J7 

i«^-5vn^nsi o? 1 14 it fee Vicmy . misto%K (v f ■• fflois 

fllltZOmAU ) tt . ilJlllfl!cB*QLED1 A*niCftll»8. 

OVICteM?ftfe. * fe , ± P Pt H S 1 0 6 * *H H .® P » > *S#«4&5*^*.fe 

(V,- : ffllffi55lilHat 1 0UA<5»S) tt 5 V JK. ± * ft B S * S o fe . 
[00241 

fift*tt±C»it «Jftfe I I I Mfc»¥«§## «J * * n»TBP»*« V . Tfi5P§S/i± 

r «Sk it «j *i * i i iasft*****^?**!^. %3t^±ics5^t^^fePP±spPt 
ii^asazpnaasyr^xnfl^**©**^**-*! i isnt«i¥*ft 

56***IClfcl>-7.*5e«i"*l*. P»'±»R«It U > * t **** >C U 7«*" P 

m <o y y it *#*iit#>5«f>ftKntfe«)?. «attft©fe«)<!>»it«»»ifi 
fg^sp t *sk-? 9 s i « ft i) i i i »*<b»*»#«***f 

[00251 

* *. . p»±aj»8St^an©y>^ t^fifti. » c # ft x <o v y it * s » * 

# ? ft , **Ji<!>«flitn»?ri. <s> fe , 5g*ai<?>±ffTiii»m»rt*«as©56 

a i i i i»nt»**#****ta«?n. 

[ 0 0 2 6 ] 

* , #|K(py>ft 3R^¥^ft^»^^IPff^±a5Pf||S±ICl4it^^-$v7D> 

$= 3 . * ^ ft k © p w u > <fc i^f?fti#^n-5vn>nhgtt. * & 

*ji<D«i«tB«?r. ma fo^fftfte < . a -> i i ia*fc»¥»#** 
t *«? i . 

[ B HI <Z> tt 8 KG 1 

[11 ] 3glR^^JlC«ILED©TE«^El-?iP)?. 
[02] Bl CfvtLED<5*ttX-X" C;S^fe»l*S^ISl-?5)3. 
[IS] P»±fiJ»«lt«Ty:Mt *S©XttElWH»?»>3. 
[04] m mmm\Z & 2 L E D QVfiM&jKElU'Zh ~& . 

[ re ^ in bh ] 

1 A . 2 A LED 
IB. S 0«ifcft 

101 aft&*s 

10 2 filftf i 

10 3 iS SJS ffi 1 

104 n » T ff » » S 

1 0 5 fg*S 

106 P W ± » » « 1 

107 Pl<f-5v7iffi 

108 nf ?f-§ v 9ii 
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109 piJt-svn>MhS 




